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PROBLEM TO BE SOLVED: To provide a construction 
method for dynamic file server system and a dynamic file 
server system which entirely dispense specialized 
knowledge for installing an additional hard disk to an 
existing server, devices and the like for expansion and 
relevant operations or the like for them, and enable to 
simply and quickly increase/decrease the server 
capacity, so that an un wasted and efficient file server 
system can be sassily constructed. 
SOLUTION: A server machine D13 that can be a 
constituent element of a virtual file server A10 sends 
information that indicates own existence and information 
for notifying of joining the virtual file server AID on a 
network 30. Other server machines 81 1, CI 2 that 
previously comprise the virtual file server A10 receive 
the information, interpret its contents and add the 
server machine D13 to the virtual file server A10. 
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Japanese Patent Laid-open Publication No. 2002-9951 9 A 
Publication date: April 5, 2002 
Applicant: TOSHIBA CORP 

Title: Architecture method of dynamic file server system and dynamic file server system 
(57) [Abstract] 

[Object] It is an object of the present invention to provide an architecture method of a 
dynamic file server system, and the dynamic file server system, in which the server 
capacity can be easily and quickly increased or decreased without requiring the 
expertise for adding a disk in an existing file sen/er, equipment for expansion, and the 
operation therefor, thereby enabling easy architecture of a useful and efficient dynamic 
file server system. 

[Means] A server machine D1 3 that can be one component of a virtual file server A1 0 
transmits information indicating the own presence, and . information indicating joining to 
the virtual ifile server A1 0 onto the network 30. Other server machines B1 1 and C1 2 
already constituting the virtual file server A10 receive the information to interpret the 
contents thereof, and add the server machine D13 to the virtual sen/er A10. 

[What is claimed is] 

[Claim 1 ] An architecture method of a dynamic file server system comprising a 

plurality of sen/er computers connected to a network and accessible to each other, and 
serving as a dynamic and virtual single file server with respect to clients, wherein 

the server cohriputer transmits information declaring that the server computer 
joins the dynamic file server onto the network, other respective server computers 
constituting the dynamic virtual file server receive and interpret the declaration 
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information to update the management information of the dynamic virtual file server in 
the dynamic virtual file server, and the server computer that has transmitted the 
declaration information is added to the dynamic virtual file server, thereby dynamically 
increasing the server capacity of the system, while operating the dynamic virtual file 
5 server system. 

[Claim 2] An architecture method of a dynamic file server system comprising a 

plurality of server computers connected to a network and accessible to each other, and 
serving as a dynamic and virtual single file server with respect to clients, wherein 
the server computer constituting the dynamic virtual file server transmits 

1 0 information declaring that the server computer pulls out from the dynamic virtual file 
server onto the network, other respective server computers constituting the dynamic 
virtual file server receive and interpret the declaration infonnation to update the 
management information of the dynamic virtual file server, and the server computer 
that has transmitted the declaration information is excluded from the dynamic virtual file 

1 5 server, thereby dynamically decreasing the server capacity of the system, while 
operating the dynamic virtual file server system. 

[Claim 3] An architecture method of a dynamic file server system comprising a 

plurality of server computers connected to a networt^ and accessible to each other, and 
serving as a dynamic and virtual single file server with respect to clients, wherein 

20 the server computer constituting the dynamic virtual file server transmits a 

confirmation response request onto the network, another server computer including a 
server computer that can form the dynamic virtual file sen/er returns response 
information in response to the response request, to update the management 
infonnation of the dynamic virtual file server in the dynamic virtual file server, and the 

25 sen/er computer that has returned the response information is added to the dynamic 
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virtual file server, thereby dynamically increasing the server capacity of the systenn, 
while operating the dynamic virtual file server system. 

[Claim 4] An architecture method of a dynamic file server system comprising a 

plurality of sen/er computers connected to a network and accessible to each other, and 
5 serving as a dynamic and virtual single file server with respect to clients, wherein 
the server computer constituting the dynamic virtual file server transmits a 
confirmation response request onto the network, another server computer constituting 
the dynamic virtual file server does not return response information in response to the 
response request, the server computer that has transmitted the confirmation response 

1 0 request recognizes a server computer, which runs out of time for the response 

information, to update the management information of the dynamic virtual file server in 
the dynamic virtual file server, and the recognized server computer is excluded fr-qm 
the dynamic virtual file server, thereby dynamically decreasing the server capacity of 
the system, while operating the dynamic virtual file server system. 

1 5 [Claim 5] The architecture method of a dynamic file server system according to 

claim 2 or 4, wherein when the server computer is excluded from the dynamic virtual 
file server, the data held by the server computer to be excluded is saved in another 
server computer constituting the dynamic virtual file server, so that even an individual 
server computer is excluded, the data in the whole dynamic virtual file server is not 

20 changed. . , 

[Claim 6] A dynamic file server system comprising a plurality of server 

computers, wherein the respective server computers comprise: 

a transmission unit that transmits information declaring that the sen/er 
computer becomes a dynamic virtual file server to other respective server computers 

25 constituting the dynamic virtual file server; 



a management unit that stores and manages the file system information 
including apparatus addresses of the respective server computers constituting the 
dynamic virtual file server and information accompanied with a dynamic change; 

a registration unit that registers in the management unit the file system 
5 information received from the server computer that has transmitted the declaration 
information, upon reception of the declaration information via the transmission unit; and 

a unit that obtains a file server address peculiar to the dynamic virtual file 
server from another server computer constituting the dynamic virtual file server, after 
having transmitted the declaration information, holds the information over the period 
1 0 while serving as the dynamic virtual file server, and refers to the file system information 
registered in the management unit to respond to a request addressed to the dynamic 
virtual file server address. 

[Claim 7] A dynamic file server system comprising a plurality of server 

computers, wherein the respective server computers comprise: 
15 a first transmission unit that transmits joining declaration information declaring 

that the server computer joins a dynamic virtual file server to other respective server 

computers constituting the dynamic virtual file server; 

a management unit that stores and manages the file system information 

including apparatus addresses of the respective sen/er computers constituting the 
20 dynamic virtual file server and information accompanied with a dynamic change; 

a registration unit that registers in the management unit the file system 

information received from the server computer that has transmitted the joining 

declaration information, at the time of receiving the joining declaration information via 

the first transmission unit; 
25 a response processing unit that obtains a file server address peculiar to the 
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dynamic virtual file server from another server computer constituting the dynamic 
virtual file server, after having transmitted the joining declaration information, holds the 
information over the period while serving as the dynamic virtual file server, and refers to 
the file system information registered in the management unit to respond to a request 
5 addressed to the dynamic virtual file server; 

a second transmission unit that transmits pulling-out declaration information 
declaring that the server computer pulls out from the dynamic virtual file server system 
to other sen/er computers constituting the dynamic virtual file server system; 

a registration deletion unit that deletes the file system information of the server 
1 0 computer that has transmitted the pulling-out declaration information fi^om the 

management unit, at the time of receiving the pulling-out declaration information via the 
second transmission unit; and 

a unit that renounces the file server address peculiar to the dynamic virtual file 
server, or returns the file server address to the other server computer constituting the 
1 5 dynamic virtual file server, after having transmitted the pulling-out declaration 
information, and pulling-out from the dynamic virtual file server. 
[Claim 8] A dynamic file sen/er system comprising a plurality of server 

computers, wherein the respective sen/er computers comprise: 

a management unit that stores and manages the file system information 
20 including apparatus addresses of the respective server computers constituting the 
dynamic virtual file server and information accompanied with a dynamic change; 

a response request unit that issues a call to an unjoined server computer, 
which can join the dynamic virtual file server, for joining; 

a response unit that gives a response upon reception of the call for joining; 
25 an update unit that updates the file system information registered in the 
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management unit, corresponding to the response content every time the response is 
returned; and 

a response processing unit that obtains a file server address peculiar to the 
dynamic virtual file server from another server computer constituting the dynamic 
5 virtual file sen/er, after having transmitted the response, holds the information over the 
period while serving as the dynamic virtual file server, and refers to the file system 
information registered in the management unit to respond to a request addressed to 
the file server address. 

[Claim 9] A dynamic file server system comprising a plurality of server 

1 0 computers, wherein the respective server computers comprise: 

a management unit that stores and manages the file system information 
including apparatus addresses of the respective server computers constituting the 
dynamic virtual file server and information accompanied with a dynamic change; 

a response request unit that issues a call to an unjoined server computer, 
1 5 which can join the dynamic virtual file server, for joining; 

a response unit that gives a response upon reception of the call for joining; 

an update unit that updates the file system information registered in the 
management unit, corresponding to the response content every time the response is 
returned; 

20 a response processing unit that obtains a file server address peculiar to the 

dynamic virtual file server from another server computer constituting the dynamic 
virtual file server, after having transmitted the response, holds the information over the 
period while serving as the dynamic virtual file server, and refers to the file system 
information registered in the management unit to respond to a request addressed to 

25 the file server address; and 
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a unit that when the server computer does not joins the dynannic virtual file 
server, or when it pulls out from the dynamic virtual file server, and when the time is 
over with respect to the call for joining, the server computer renounces the file server 
address peculiar to the dynamic virtual file server, or returns the file server address to 
5 other server computers constituting the dynamic virtual file server, thereby pulling out 
from the dynamic virtual file server. 

[Claim 1 0] The dynamic file server system according to any one of claims 6 to 9, 
comprising: a unit that transmits the information held in the server computer relating to 
the information managed by the management unit to other server computers 

1 0 constituting the dynamic virtual file server, at the time of pulling-out from the dynamic 
virtual file server, and a unit by which the respective server computers constituting the 
dynamic virtual file server update the file system information managed by the 
management unit, when the server computers receive and hold the information. 
[Claim 1 1 ] The dynamic file server system according to any one of claims 6 to 9, 

1 5 wherein the file system information accompanied with a dynamic change of the 
dynamic virtual file server, and managed by the management unit is updated by 
information exchange after joining, or updated by transferring information at the time of 
joining. 

[Claim 1 2] The dynamic file server system according to any one of claims 6 to 9, 
20 wherein the file system information managed by the management unit comprises a 
dynamic virtual file server management table for managing IP addresses, MAC 
addresses, and openable disk capacity, or other equipment addresses and the server 
capacity, in association with each other, and a file search table for managing the files 
and the storage places thereof in association with each other. 
25 [Claim 1 3] The dynamic file server system according to any one of claims 6 to 9, 
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wherein the declaration information and the file system information are respectively 
transferred in a packet. 

[0003] 

5 [Problems to be solved by the Invention] 

In the conventional art such as NFS and the like in which a plurality of filer 
servers are an^anged on the network, when there is a plurality of computers on the 
network, the computers provide services respectively independently Therefore, for 
example, when two server computers exist on the same network, it seems to clients 

1 0 who use the server that there are two separate file systems. In such a system 
configuration, there are problems in that the same data is stored on two sen/ers 
separately, or even if one server does not have enough capacity, the other server 
cannot be used efficiently. Conventionally, for example, when the capacity of the file 
server becomes insufficient, and it is desired to expand the server system, 

1 5 troublesome work requiring expertise for increasing a disk to an existing file server and 
the like is required at the time of expanding the server functions, and there is a problem 
in the system configuration such that apparatus and equipment for expansion are 
required for each server computer. 
[0004] 

20 The present invention has been achieved in order to solve the above 

problems. It is an object of the present invention to provide an architecture method of 
a dynamic file server system and a dynamic file sen/er system, in which, for example, a 
plurality of file servers does not provide an independent file system, respectively, but a 
plurality of filer sen/ers realizes one dynamic virtual file system in cooperation with each 

25 other, and for example, when the capacity of the file server becomes insufficient, and it 
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is desired to increase the server capacity, the sers/er capacity can be increased or 
decreased easily and quickly without requiring expertise for adding a disk to the 
existing file server, equipment for expansion, and the work therefor, which has been 
heretofore required, thereby enabling easy architecture of the useful and efficient file 
5 server system. 

[0017] . 

[Embodiments of the Invention] 

Exemplary embodiments of the present invention will be explained with 

1 0 reference to the accompanying drawings. Here, one embodiment by TCP/IP 

generally used is shown. For the brevity of explanation, in this embodiment, only the 
data management in a unit of file will be basically explained, but the present invention 
is not limited thereto, and is also applicable to other management mechanisms, for 
example, in a unit of data, by in a format of data, by data structure and the like. 

1 5 [001 8] Fig. 1 is a block diagram illustrating an example of system configuration for 
explaining the basic configuration of a dynamic file server system in the embodiment of 
the present invention. 

[001 9] A plurality of server computers (hereinafter as a server machine B1 1 , a server 
machine CI 2, and a server machine D1 3) that can constitute a virtual file server 
20 (dynamic virtual file server) and a client E20 that can use at least one dynamic virtual 
file server exist in a network 30. At this time, it is assumed that any or all of the server 
machines 11,12, and 13 constitute a dynamic virtual file server (hereinafter as a virtual 
file server A) 10, and provide services in the network 30. 

[0020] The virtual file server A1 0, the server machines B1 1 , CI 2, and D1 3, and the 
25 client E20 respectively have IP addresses Ai, Bi, Ci, Di, and Ei, and MAC addresses 
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Am, Bm, Cm, Dm, and Em. Since, the virtual file server A1 0 serves as a virtual 
cx)mputer, the IP address Ai and the MAC address Am may be the same as any 
addresses of the server machines B11, C12, and D1 3 constituting the virtual file server 
A10. 

5 [0021 ] Fig. 2 illustrates one example of components installed in respective server 
machines 11,12, and 1 3 constituting the virtual file server AI 0. 
[0022] The server machines B1 1 , CI 2, and D1 3 constituting the virtual file server 
A10 are, as shown in Fig. 2, provided with a virtual file server address holding section 
(VSA) 101 for storing the IP address Ai and the MAC address Am as the virtual file 
1 0 server A1 0, and management tables (TBL1 and TBI-2) 1 02 and 1 03 for storing and 
managing predetermined file system information accompanied with a dynamic change 
of the virtual file server A1 0. 

[0023] Of the management tables (TBL1 and TBL2) 1 02 and 1 03, in the 
management table (TBL1) 102, configuration management information of the virtual 
1 5 file server A1 0 is registered, which is referred to as a virtual file server configuration ^ 
management table. Further, file management information of the virtual file server AI 0 
is registered in the management table (TBL2) 1 03, which is referred to as a file 
management table. 

[0024] In the virtual file server configuration management table (TBL1 ) 1 02, the IP 
20 address, the MAC address, and openable disk capacity (size) that determines the 
. sen/er capacity of the virtual file server A10 are respectively registered and managed in 
association with each other In the file management table (TBL2) 103, a file name, a 
server machine name in which the file is held, and an address indicating a storage 
place are respectively registered and managed in association with each other. 
25 [0025] The respective embodiments of the present invention will be explained based 
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on the cx)nfiguration shown in Figs. 1 and 2. 

[0026] The first embodiment of the present invention will be explained with reference 
to Figs. 3 to 7. In the first embodiment, the server machine D1 3 that can be one 
component of the virtual file server A10 transmits (broadcasts) information indicating 
5 the own presence and information indicating that the server machine D1 3 joins the 
virtual file server A10 onto the network 30, other server machines (here, the server 
machine B11 and the server machine C1 2) already constituting the virtual file server 
A10 receive the information via the network 30 to interpret the content thereof, and add 
the server machine D1 3 to the virtual server A1 0. Thereby, the number of sen/er 

1 0 computers constituting the virtual file server A1 0 is increased, to dynamically increase 
the capacity of the virtual file server A1 0 without suspending the file supply service. 
[0027] In the first embodiment shown in Fig. 3, when the virtual file server A1 0 
includes the server machine B11 and the server machine C12, it is tried to add the 
sen/er machine D1 3 to the virtual file server A1 0. 

1 5 [0028] At this time, the server machine D1 3 broadcasts a packet z(D) on the network 
30 (step A11 in Fig. 4). The contents of the packet z(D) include information indicating 
that the server machine D1 3 is a server computer that can constitute the virtual file 
server, and information indicating that the server machine D1 3 joins the virtual file 
server A10. 

20 [0029] When the server machine B1 1 and the server machine C1 2 receive the 
packet z(D) via the network 30, and interpret the contents (step A12 in Fig. 4), the 
server machine D13 is admitted as a part of the virtual file server A10 (step A13 in Fig. 
4). The system condition of the virtual file server A1 0 in this case is shown in Fig. 6, 
[0030] At this time, the address of the virtual file server A1 0 (the IP address Ai and 

25 the MAC address Am) is given to the server machine D1 3 from the sen/er machine 



B11 or the server machine C12 constituting the existing virtual file server A10. 
[0031 ] Thereafter, the updated file system information to be newly registered, such as 
disk capacity, accompanied with a dynamic change of the virtual file server A10, is 
transferred between the server machine B11 , the server machine C12, and the server 
5 machine D1 3, constituting the new virtual file server A1 0 (step A14 in Fig. 4), and the 
file system information of the virtual file server A10 represented by an inode is changed 
(step A1 5 in Fig. 4). 

[0032] Here, the virtual file server configuration management table (TBL 2) 1 02, and 
the file management table (TBL 2) 1 03 held by the server machines B11 , C1 2, and 

10 D1 3 constituting the virtual file server A1 0 are updated respectively by the common 
content (value). At this time, file system capacity of the virtual file server A1 0 as seen 
firom the client E20 is changed (increased) from the size [B+C] formed of the sizes of 
the server machine B11 and the server machine CI 2 to the size [B+C+D] formed of 
the sizes of the server machine B11 , the server machine C12, and the server machine 

15 D1 3. The update state of the virtual file server configuration management table (TBL 
1 ) 102 at this time is shown in Fig. 5 (Fig. 5a illustrates the state before the update, and 
Fig. 5b illustrates the state after the update). 

[0033] A modification example in the first embodiment of the present invention will be 
explained with reference to the flowchart shown in Fig. 7. In the first embodiment 

20 shown in the flowchart of Fig. 4, after the server machine D1 3 joins the virtual file 
server A10, information accompanied with a dynamic change of the virtual file server 
A10 is exchanged. However, in the modification example shown in the flowchart of 
Fig. 7, when the server machine D1 3 transmits (broadcasts) information indicating the 
own presence onto the network 30, information accompanied with a dynamic change 

25 is transferred at the same time, thereby the processing is made efficient. 



[0034] Here, as shown in Fig. 3, when the virtual file server A1 0 includes the server 
machine B11 and the server machine C1 2. it is tried to add the server machine D1 3 to 
the virtual file server A10. 

[0035] At this time, the server machine D1 3 broadcasts a packet z(D+Dy) onto the 
5 network 30 (step B1 1 in Fig. 7). The contents of the packet z(D+Dy) include 

information accompanied with a dynamic change of the virtual file server A10, such as 
the disc capacity (size) of the server machine D1 3, as well as the information indicating 
that the sen/er machine D13 is a server computer that can constitute the virtual file 
server, and the information indicating that the sen/er machine D1 3 joins the virtual file 
10 server A10. 

[0036] The server machine B1 1 and the server machine C1 2 receive the packet 
z(D+Dy) via the network 30 and interpret the contente (step 812 in Fig. 7), whereby the 
server machine D13 is admitted as a part of the virtual file server A10 (step 813 in Fig. 
7). The system condition of the virtual file server A10 in this case is shown in Fig. 6. 
1 5 [0037] The file system information of the virtual file server A1 0 represented by the 
inode is changed (updated), based on the information including the disk capacity (size) 
and the like included in the packet z(D)(step 814 in Fig. 7). 

[0038] At this time, the file system capacity of the virtual file server A1 0 as seen from 
the client E20 is, as In the first embodiment, changed (increased) from the size [B+C] 

20 formed of the sizes of the server machine 811 and the server machine CI 2 to the size 
[B+C+D] formed of the sizes of the server machine B11 , the server machine CI 2, and 
the server machine D1 3. The update state of the virtual file server configuration 
management table (TBL 1) 102 at this time is shown in Fig. 5 (Fig. 5a illustrates the 
state before the update, and Fig. 5b illustrates the state after the update). 

25 [0039] The second embodiment of the present invention will be explained with 



reference to Figs. 8 to 12. 

[0040] In the second embodiment, the server machine D1 3 constituting the virtual file 
sen/erA10 transmits (broadcasts) information indicating the own presence and 
information indicating that the server machine D1 3 will pull out from the virtual file 
5 server A1 0 onto the network 30; and other server machines (here, the server machine 
B11 and the server machine C12) already constituting the virtual file server A10 receive 
the infomnation via the network 30 to interpret the content. Thereby, the server 
machine D13 is excluded from the virtual file server A10, to dynamically decrease 
(reduce) the capacity of the virtual file server A10 without suspending the file supply 
10 service. 

[0041 ] In the second embodiment in Fig. 8, when the virtual file server A1 0 includes 
the server machine B1 1 , the server machine CI 2, and the server machine D1 3, the 
server machine D1 3 is going to pull out from the virtual file server A1 0. 
[0042] At this time, the server machine D1 3 broadcasts the packet y(D) to the 
1 5 network 30 (step C1 1 in Fig. 9). The contents of the packet y(D) include information 
indicating that the server machine D1 3 is a server computer that can constitute the 
virtual file server A10 and information indicating that the server machine D13 will pull 
out from the existing virtual file sen/er A1 0. 

[0043] The server machine B1 1 and the server machine C1 2 receive the packety(D) 
20 via the network 30, and interpret the contents (step CI 2 in Fig. 9), and the sen/er 
machine D1 3 is excluded from the virtual file server A1 0 (step CI 3 in Fig. 9). The 
system condition of the virtual file server A1 0 in this case is shown in Fig, 1 1 . 
[0044] Thereafter, the information of the respective disk capacities (sizes) and the like 
is transfered between the server machine B1 1 , the server machine CI 2, and the 
25 server machine D13 (step CI 4 in Fig. 9), to change the file system information of the 
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virtual file server A1 0 represented by the inode (step C1 5 in Fig. 9). At this time, the 
file systenn capacity of the virtual file server A10 as seen from the client E20 is changed 
(decreased) from the size [B+C+D] formed of the sizes of the server machine B11 , the 
server machine C1 2, and the server machine D1 3 to the size [B+C] formed of the sizes 
5 of the server machine B1 1 and the server machine C1 2. The update state of the 
virtual file server configuration management table (TBL 1 ) 1 02 at this time is illustrated 
in Fig. 10 (Fig. 10a illustrates the state before the update, and Fig. 10b illustrates the 
state after the update). 

[0045] A modification example in the second embodiment of the present invention 
1 0 will be explained with reference to the flowchart shown in Fig. 12. In the second 
embodiment shown in the flowchart of Fig. 9, after the server machine D1 3 pulls out 
from the virtual file sen/er A1 0, information accompanied with a dynamic change of the 
virtual file sender A1 0 is exchanged. However, in the modification example shown in 
the flowchart of Fig. 12, when the server machine D1 3 transmits (broadcasts) 
15 infonnation indicating the own presence onto the network 30, information 

accompanied with a dynamic change is transferred at the same time, thereby the 
processing is made efficient. 

[0046] Here, as shown in Fig. 3, when the virtual file server A1 0 is included by the 
server machine B11 , the server machine C12, and the server machineD13, the server 

20 machine D1 3 is going to pull out from the virtual file server A1 0. 

[0047] At this time, the server machine D1 3 broadcasts a packet y(D+Dy) onto the 
network 30 (step D11 in Fig. 12). The contents of the packet y(D+Dy) include 
information accompanied with a dynamic change of the virtual file server A10, such as 
the disc capacity (size) of the server machine D1 3, as well as the information indicating 

25 that the server machine D1 3 is a server computer that can constitute the virtual file 
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server A10, and the information indicating that the server machine D13 will pull out 
from the existing virtual file server A10. 

[0048] The sen^/er machine B11 and the server machine C1 2 receive the packet 
y(D+Dy) via the network 30 and interpret the contents (step D12 in Fig. 12), whereby 
5 the server machine D1 3 is excluded from the virtual file server A1 0 (step D1 3 in Fig. 
1 2). The system condition of the virtual file server A1 0 in this case is shown in Fig. 1 1 . 
[0049] Thereafter, the file system information of the virtual file server A1 0 represented 
by the inode is changed from the information Included in the packet y(D+Dy)(step D14 
in Fig. 1 2). At this time, the file system capacity of the virtual file server A1 0 as seen 

1 0 fi^om the client E20 is, as in the first embodiment, changed (decreased) firom the size 
[B+C+D] formed of the sizes of the server machine 811 , the server machine CI 2, and 
the server machine D1 3 to the size [B+C] formed of the sizes of the server machine 
B1 1 and the server machine CI 2 to. The update state of the virtual file server 
configuration management table (TBL 1 ) 1 02 at this time is shown in Fig. 1 0 (Fig. 1 0a 

1 5 illustrates the state before the update, and Fig. 1 0b illustrates the state after the 
update). 

[0050] The third embodiment of the present invention will be explained with reference 
to Figs. 13 to 16. 

[0051 ] In the third embodiment, any one of the server machines (here, the server 
20 machine B1 1 and the server machine CI 2) constituting the virtual file server A1 0 

transmits (broadcasts) a confirmation response request onto the network 30, and the 
server machine D1 3 that can constitute the virtual file server A1 0, and the respective 
server machines 811 and CI 2 already constituting the virtual file server A10 
respectively retum the response information in response to the response request. 
25 Thereby, it can be confirmed that the number of the server computers constituting the 



virtual file server A1 0 has increased. By recx)nstructing the virtual file server A1 0 by 
the responded respective server nnachines (the server machines B1 1 , C1 2, and D1 3), 
the capacity of the virtual file sen/er A10 can be dynamically increased, without 
suspending the file supply service. 
5 [0052] In the third embodiment shown in Fig. 1 3, when the virtual file server A1 0 is 
formed of the server machine B11 and the server machine C12, it is tried to add the 
server machine D1 3 to the virtual file server A1 0. 

[0053] At this time, any one of the server machines constituting the virtual file sen/er 
A10 (here, the server machine B11) broadcasts a packet x(B) to the network 30 (step 
10 E11 in Fig. 14). In the case of the server machine CI 2, the server machine CI 2 
broadcasts a packet x(C). 

[0054] The contents of the packet x(B) include information instructing the server 
computer constituting the virtual file server A10 and a sen/er computer that can 
constitute the virtual file server A1 0 to return a response to the server machine B1 1 . 

1 5 [0055] The server machine CI 2 and the server machine D1 3 respectively receive 
the packet x(B) via the network 30, and interpret the contents (step El 2 in Fig. 14), and 
then return a response packet w(C), w(D) respectively to the server machine B1 1 via 
the network 30 (step El 3 in Fig. 14). The contents of the response packets w(C) and 
w(D) at this time include information indicating that the server machine C12 and the 

20 server machine D1 3 are respectively a server computer that can constitute the virtual 
file server A10. 

[0056] The server machine B11 receives the response packets w(C) and w(D), 
interprets the contents thereof, and recognizes that the server machine D1 3 is a server 
computer that constitutes the virtual file server A1 0, together with the server machine 
25 B11 and the server machine C12 (step El 4 in Fig. 14). The system condition of the 



virtual file server A10 in this case is shown in Fig. 15. 

[0057] Thereafter, the information of the respective disk capacities (sizes) and the like 
is transferred between the server machine B11 , the server machine C12, and the 
server machine D1 3 constituting the virtual file server A1 0 (step El 5 in Fig. 14), to 
5 change the file system information of the virtual file server A1 0 represented by the 
inode (step El 6 in Fig. 14). 

[0058] At this time, the file system capacity of the virtual file server A1 0 as seen from 
the client E20 is changed (increased) from the size [B+C] formed of the sizes of the 
server machine 811 and the server machine CI 2 to the size [B+C+D] formed of the 
1 0 sizes of the server machine B1 1 , the server machine CI 2, and the server machine 
D1 3, as in the first embodiment. 

[0059] A modification example in the third embodiment of the present invention will 
be explained with reference to the flowchart shown in Fig. 1 6. In the third 
embodiment shown in the flowchart of Fig. 1 6, after the server machine D1 3 joins the 

1 5 virtual file server A1 0, information accompanied with a dynamic change of the virtual 
file server A1 0 is exchanged. However, in the modification example shown in the 
flowchart of Fig. 1 6, when the server machine D1 3 transmits (broadcasts) information 
indicating the own presence onto the network 30, information accompanied with a 
dynamic change is transferred at the same time, thereby the processing is made 

20 efficient. 

[0060] Here, as shown in Fig. 13, when the virtual file server A10 includes the server 
machine B11 and the server machine CI 2, it is tried to add the server machine D13 to 
the virtual file server A10. 

[0061 ] At this time, any of the server machines constituting the virtual file server A1 0 
25 (here, the server machine B1 1 ) broadcasts a packet x(B) onto the network 30 (step 
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F11 in Fig. 16). In the case of the server machine C12, the server machine C12 
broadcasts a packet x(C). 

[0062] The contents of the packet x(B) include information instmcting the server 
computer constituting the virtual file server A1 0 and a server computer that can 
5 constitute the virtual file server A1 0 to return a response to the server machine B1 1 . 
[0063] The server machine C1 2 and the server machine D1 3 respectively receive 
the packetx(B) via the network 30, and interpret the contents thereof (step F12 in Fig. 
16), and then retum a response packet w(C+Cy), w(D+Dy) respectively to the server 
machine 811 via the network 30 (step F13 in Fig. 16). The contents of the response 

1 0 packets w(C+Cy) and w(D+Dy) at this time include information accompanied with a 
dynamic change of the dynamic virtual file server, such as the respective disk 
capacities (sizes) of the server machines CI 2 and D13, in addition to the information 
indicating that the server machine CI 2 and the server machine D13 are respectively a 
server computer that can constitute the virtual file server A1 0. 

15 [0064] When the server machine 811 receives the response packets w(C+Cy) and 
w(D+Dy), interprets.the contents thereof, and recognizes that the server machine D1 3 
is a server computer that constitutes the virtual file server A1 0, together with the server 
machine 811 and the server machine CI 2 (step F14 in Fig. 16). The system 
condition of the virtual file server A1 0 in this case is shown in Fig. 15. 

20 [0065] Thereafter, the file system information of the virtual file server A1 0 represented 
by the inode is changed based on the information included in the response packet 
w(D+Dy)(step F15 in Fig. 16). . 

[0066] At this time, the file system capacity of the virtual file server A1 0 as seen fl^om 
the client E20 is changed (increased) from the size [8+C] formed of the sizes of the 
25 server machine 81 1 and the server machine CI 2 to the size [8+C+D] formed of the 



sizes of the server machine B11 , the server machine C12, and the server machine 
D1 3, as in the first embodiment. 

[0067] The fourth embodiment of the present invention will be explained, with 
reference to Figs. 17 to 20. 
5 [0068] In the fourth embodiment, any one of the server machines (here, the server 
machine B1 1 , the server machine CI 2, and the server machine D1 3) constituting the 
virtual file server A10 transmits (broadcasts) a confirmation response request onto the 
network 30, and the server machine D1 3, of the respective server machines B1 1 , C1 2, 
and D13, which constitute the virtual file server A10 and have received the response 
1 0 request, does not retum the response information in response to the response request. 
Thereby, the server machine D1 3 is excluded from the virtual file server A1 0, whereby 
the capacity of the virtual file server A10 can be dynamically decreased, without 
suspending the file supply service. 

[0069] In the fourth embodiment shown in Fig. 1 7, when the virtual file server A1 0 
1 5 includes the server machine 811 , the server machine CI 2, and the server machine 

D1 3, the server machine D1 3 is going to pull out from the virtual file server A1 0. 

[0070] At this time, any one of the server machines constituting the virtual file server 

A1 0 (here, the server machine 81 1 ) broadcasts a packet x(B) to the network 30 (step 

G1 1 in Fig. 1 8). In the case of the server machine CI 2, the server machine C12 
20 broadcasts a packet x(C). 

[0071 ] The contents of the packet x(8) include information instmcting the server 
' computer constituting the virtual file server A1 0 and a server computer that can 

constitute the virtual file server A1 0 to retum a response to the server machine 811 . 

[0072] The server machine CI 2 receives the packet x(8) via the network 30, 
25 interprets the contents thereof (step G12 in Fig. 18), and then retums a response 

20 



packet w(C) with respect to the packet x(B) to the server machine B11 via the network 
30 (step G1 3 in Fig. 18). 

[0073] On the other hand, the server machine D1 3 receives the packetx(B) via the 
network 30, and interprets the contents thereof (step G12 in Fig. 1 8). But the server 
5 machine D1 3 does not transmit the response packet w(D) with respect to the packet 
x(B) to the server machine B11 , even when a certain period of time has passed, 
assuming pulling-out fi^om the virtual file server A10 (step G14 in Fig. 18). 
[0074] After the server machine B1 1 transmits the packet x(B), since the response 
packet w(D) is not returned from the server machine D1 3, the server machine D1 3 is 
1 0 excluded from the virtual file server A1 0 (step G1 5 in Fig. 1 8). The system condition 
of the virtual file server A10 in this case is shown in Fig. 19. 

[0075] Thereafter, the information of the respective disk capacities (sizes) and the like 
is transfenred between the server machine B11 , the server machine CI 2, and the 
server machine D1 3 constituting the virtual file server A1 0 (step G1 6 in Fig. 1 8), to 
1 5 change (update) the file system information of the virtual file server A1 0 represented by 
the inode (step G1 7 in Fig. 18). 

[0076] At this time, the file system capacity of the virtual file server A1 0 as seen from 
the client E20 is changed (decreased) from the size [B+C+D] formed of the sizes of the 
server machine B1 1 , the server machine C1 2, and the server machine D1 3 to the size 
20 [B+C] formed of the sizes of the server machine B1 1 and the server machine C1 2, as 
in the second embodiment. 

[0077] A modification example in the fourth embodiment of the present invention will 
be explained with reference to the flowchart shown in Fig. 20. In the fourth 
embodiment shown in the flowchart of Fig. 18, after the server machine D13 is 
25 excluded from the virtual file server A1 0, information accompanied with a dynamic 



21 



change of the virtual file server A1 0 is exchanged. However, in the modification 
example shown in the flowchart of Fig. 20, when the response is returned, information 
accompanied with a dynamic change is transferred at the same time, thereby the 
processing is made efficient. 
5 [0078] Here, as shown in Fig. 1 7, when the virtual file server A1 0 is included by the 
server machine B11 , the server machine C1 2, and the server machineDI 3, the server 
machine D1 3 is going to pull out from the virtual file server A1 0. 
[0079] At this time, any one of the server machines constituting the virtual file server 
A1 0 (here, the server machine B1 1 ) broadcasts a packet x(B) to the network 30 (step 
10 H11 in Fig. 20). In the case of the server machine C12, the server machine C12 
broadcasts a packet x(C). 

[0080] The contents of the packet x(B) include information instmcting the server 
computer constituting the virtual file server A10 and a server computer that can 
constitute the virtual file server A1 0 to return a response to the server machine B1 1 . 

1 5 [0081 ] The server machine CI 2 receives the packet x(B) via the network 30, 
interprets the contents thereof (step HI 2 in Fig. 20), and then retums a response 
packet w(C) with respect to the packet x(B) to the server machine B11 via the network 
30 (step HI 3 in Fig. 20). The contents of the response packet w(C+Cy) include the 
information indicating that the server machine CI 2 is a server computer that can 

20 constitute the virtual file server A1 0, and information accompanied with a dynamic 
change of the dynamic virtual file server, such as the disk capacity (size) of the server 
machined 2. 

[0082] On the other hand, the server machine D1 3 receives the packet x(B) via the 
network 30, and interprets the contents thereof (step HI 2 in Fig. 20). But the server 
25 machine D1 3 does not transmit the response packet w(D+Dy) with respect to the 
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packet x(B) to the server machine B11 , even when a certain period of time has passed, 
assuming pulling out from the virtual file server A10 (step H14 in Fig. 20). 
[0083] After the server machine B11 transmits the packet x(B), since the response 
packet w(D+Dy) is not returned from the server machine D1 3, the server machine D1 3 
5 is excluded from the virtual file server A1 0 (step H1 5 in Fig. 20). The system condition 
of the virtual file server A10 in this case is shown in Fig. 19. 

[0084] Thereafter, the file system information of the virtual file server A1 0 represented 
by the inode is changed (updated) based on the information included in the response 
packet w(C+Cy) (step H1 6 in Fig. 20). 

1 0 [0085] At this time, the file system capacity of the virtual file server A1 0 as seen from 
the client E20 is changed (decreased) from the size [B+C+D] formed of the sizes of the 
server machine B1 1 , the server machine C1 2, and the server machine D1 3 to the size 
[B+C] formed of the sizes of the server machine B11 and the server machine C12, as 
in the second embodiment. 

1 5 [0086] The fifth embodiment of the present invention will be explained with reference 
to Figs. 21 to 23. In the fifth embodiment, such a function is realized that when a 
certain server computer (in this embodiment, the server machine D13) is excluded 
from the virtual file server A10, in the second and the fourth embodiments, the file 
information held by the server machine to be excluded (server machine D13) is 

20 inherited by other server computers (in this embodiment, the server machine B1 1 or 
the server machine C12) constituting the virtual file server A10, stored and managed. 
[0087] Therefore, in the fifth embodiment, in Fig. 21 , for example, when the server 
machine D1 3 is to be excluded from the virtual file server A10, the data held by the 
server machine D1 3 to be excluded is saved in for example the server machine B11 , 

25 constituting the virtual file server A1 0. As a result, even an individual server computer 



23 



is excluded, the whole data (the file organization) of the virtual file server A10 does not 
change. 

[0088] Here, when the server machine D1 3 is to be excluded from the virtual file 
server A1 0, the data stored in the server machine D1 3 to be excluded, for example, a 
5 file D, is transmitted to the server machine B11 and the server machine C12 
constituting the virtual file server A10, via the network 30 (step 111 in Fig. 22), 
[0089] The server machine B11 and the server machine C12 constituting the virtual 
file server A10 receive the whole file D (step 112 in Fig. 22), and then perform exclusion 
processing of the server machine D1 3 (step II 3 in Fig. 22). 
1 0 [0090] At this time, when seen from the client E20, as shown in Fig. 23, even if the 
server machine D1 3 is excluded from the virtual file server A1 0, the file D stored in the 
server machine D1 3 exists as it is in the virtual file server A1 0. Therefore, there is no 
problem in referring to the file, and file access is possible as before. 
[0091] 

15 [Effects of the Invention] 

According to the present invention, a plurality of file servers does not provide 
an independent file system, respectively, but a plurality of filer servers realizes one 
dynamic virtual file system in cooperation with each other. Therefore, for example, 
when the capacity of the file server becomes insufficient, and it is desired to increase 

20 the server capacity, the server capacity can be increased or decreased easily and 
quickly, without requiring expertise for adding a disk to the existing file server, 
equipment for expansion, and the wori^ therefor, which has been heretofore required, 
thereby enabling easy architecture of the usefiji and efficierit file server system. 
[Brief Description of the Drawings] 

25 [Fig. 1 ] A block diagram illustrating a system configuration example for explaining the 
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basic configuration of a dynamic virtual file server in the embodiment of the present 
invention. 

[Fig. 2] A diagram illustrating one example of the components provided in respective 
server machines constituting a virtual file server in the embodiment. 
5 [Fig. 3] A block diagram illustrating a system configuration state in the first 
embodiment of the present invention. 

[Fig. 4] A flowchart illustrating the processing procedure in the first embpdiment of the 
present invention. 

[Fig. 5] A diagram illustrating an update example of a virtual file server configuration 
1 0 management table (TBL1 ) in the first embodiment of the present invention. 

[Fig. 6] A block diagram illustrating the state after the system configuration has been 
changed in the first embodiment of the present invention. 

[Fig. 7] A flowchart illustrating the processing procedure in a modification example of 
the first embodiment of the present invention. 
1 5 [Fig. 8] A block diagram illustrating the system configuration state in the second 
embodiment of the present invention. 

[Fig. 9] A flowchart illustrating the processing procedure in the second embodiment of 
the present invention. 

[Fig. 1 0] A diagram illustrating an update example of the virtual file server 
20 configuration management table (TBL1 ) in the second embodiment of the present 
invention. 

[Fig. 11] A block diagram illustrating the state after the system configuration has 
been changed in the second embodiment of the present invention. 
[Fig. 12] A flowchart illustrating the processing procedure in a modification example 
25 of the second embodiment of the present invention. 
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[Fig. 1 3] A block diagram illustrating the system configuration state in the third 
embodiment of the present invention. 

[Fig. 14] A flowchart illustrating the processing procedure in the third embodiment of 
the present invention. 

5 [Fig. 15] A block diagram illustrating the state after the system configuration has 
been changed in the third embodiment of the present invention. 
[Fig. 16] A flowchart illustrating the processing procedure in a modification example 
of the third embodiment of the present invention. 

[Fig. 17] A block diagram illustrating the system configuration state in the fourth 
1 0 embodiment of the present invention. 

[Fig. 1 8] A flowchart illustrating the processing procedure in the fourth embodiment 
of the present invention. 

[Fig. 19] A block diagram illustrating the state after the system configuration has 
been changed in the fourth embodiment of the present invention. 
1 5 [Fig. 20] A flowchart illustrating the processing procedure in a modification example 
of the fourth embodiment of the present invention. 

[Fig. 21] A block diagram illustrating the system configuration state in the fifth 
embodiment of the present invention. 

[Fig. 22] A flowchart illustrating the processing procedure in the fifth embodiment of 
20 the present invention. 

[Fig. 23] A block diagram illustrating the state after the system configuration has 

been changed in the fifth embodiment of the present invention. 

[Description of Signs] 

10 •• ■ Virtual file server A 
25 11 • • Sen/er machine B 
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12 •• Server machine C 

13 • • Server machine D 
20 ••• Client E 

30 ••• Network 30 

101 ••• Virtual file server address holding section (VSA) 

102 ••• Virtual file server configuration management table (TBL1) 

103 •• File management table (TBI_2) 
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(caK^s^P^^jcfS cxmm'sm^mc^m^ti^ y r 

hULfc^. mtd.W)^umy7^y^^-y<^m^%'r^m(D 
■^-ynmmx v mm^iRmyr^/i^^-^Mcm^<D 

:7r-f>'H^->'<r Ku^^St#L, mtd.W)^iBLmy 7 ^ 

/u-t-y<ti.x^^-r^mm^K^^ni.x. mm^wm 
^m^^^^titcy 7 ^ /i-i^yTM.mm^^m\^^my 

[0 0 14] ^fc. mW.W)^iRmy7^yi^'^ 
m<oy 7 ^ jui^—y<r K uy %:mm UT^ L < Ji^l^i/j 

nvxni\^W}miRmy 7 ^ y\-i)—y<fi>^mm.'r^^^t 

50 [0 0 15] ^fc. 2|s:^e^t*> MIBffijW >^ r-T /Wl^-^^ 
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(6) 

9 

I ^Sifiss/jf^iSim r /i-if — -'■^ ^it^-r ^ ^1^— -'-^1+^ 

[0 0 16] z.o:>x,o\^^ -mML(oy r f'^'^—y^t^W^ 

[0 0 17] 

[0 0 18] m\\x'^^m<o'mmWiZ.tik^-^^^ mmy 

[0 0 191 vv—^ 3 otc, -iHJSWc^ 

B 1 1 , 1^— ^^-^v'VC 1 2, if— .'^-x'v-^^D 1 3 

tc. wCO^#, JilB^i^— /^-^v^^ 1 1, 12. 1 SCO 
:L'Q^tiRm^yr-(/\-'^-y<At'r^) lo^tififeu. 
[0 0 2 0] ^^x% ±miKm^yT-(y^'^—y<Ai 

0, 1^— ^^-^v^VB 1 1, '^—y<'=ryi^C 1 2, ^0 

-^iyi^D 1 3. ^t;^i5^^-rr>^ he 2 oil, ^ti^tim 

^(O I Pr Kl^^A i . B U C i . D i , E i , *3J; 
O^MACr KU^Am. Bm, Cm. Dm. Em^^^o 

TV^6o f^. ^?B«j:7T-f/l-1:^-^^A 1 Ofi. 

unmt\^xmnofz}if>. i pt ku>^a i^mact 

Ku>^AmfiiS2®6^7 r-r /L^i^-^^Ai O^lt^-TSi^ 

— /^-vv^^^B 1 1. 1^^v^-^iy>-C 1 2. 1^— y^-^v^^ 
D 1 3(0^/^-ftL;6^<7)r KI^^^IrI— C$>oT^ J:v\ 
[002 1] Ii]2Ji±|SiSfflW:7r-r>'H^— /<A1 0^ 

filfig•r^«•i^— ^<-^'»'i 1, 12. 1 3tc^tte>ti5 50 
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[0 0 2 2] iMiRm^y r ^ ^\^^-y<A 1 0 ^mf^-r 

-51^— x^-v-VVB 1 1. if— /<-^'»'C 1 2. if— /^-x' 
v-^-Di 3»c(i. -ett-ett. I§l2»c^f J: (R^gW 
yr-<^\^-^—>^<A 1 0 b LTco I PT Ki^:^ A i , &t:;^ 
MACr KUx^Am^lEtit-^{Si©6<3:7r-r/uif--/<r 
Ku^^j^i^^fB (VS A) 1 0 1 -KaiW>^r>f/Hf— 
/<Ai oo®jift^3E^#9B^^co7r-f'>'^v';=^7'i=^'tf^ 

(TBLl, TBL2) 

10 2, 1 O 3?55|9:tte?tlSo 

[0 0 2 3] Jilfi^l^aT"— (T B L 1 , T B L 
2) 1 0 2, 1 0 30p -tj, ^^y^ — 3 L 1) 

1 0 2\-tiBLm^^yr'<j\^'^-y<Ai o(Dmfi^'^mmmit^ 

mmT—^Ji^tm^iTo ^ybWSx-://!- (TBL2) 1 

0 3*iiKJSW:7z-r/i-if-^^A 1 0<Dyr-( ^\^^mmn 
[0 0 2 4] ±MmMmy r ^ j\^^-y<mfmm^-:/ 

/^(TBLl) 10 2JCH. IPTKU^^. ^t>*MAC 

TKt-;^^, <£SW:7r-f/^if— ^<A 1 ot^ifw^^l: 

^^i^-r^mm'^mf£'f-( y^^m"^ (if^x) ^^^s^n 

Wr—^jv (TBL2) i0 3Jcfl. yr^f\^^h^ ^ 

[0 0 2 5] w,rT\ ^Lwm\mim2\^7v^\.fdm)^^ 
i^b\z,if.w^(o^mmm^\^^^^xmh't^. 

[0 0 2 6] 3fe-f . m 3 TI^MH 7 ^#pa \^Xi^m^<0^ 

lm^SJI^ffi^co^/^Tl5^BJi-^. 

yy^ /v^—y<A 1 0 co-^i^^^ hf^^'^^^ if- 
/■^-^i^VD 1 3;55gBco#ft^7j^-rt»#<i:^iB6tl>'r-r 
/uif— /<Ai o^vtJPA-r^i'colt^^^-^ Ky— i^.3 0 
±lci^tti (::/d- K=ar-v;^ h) L. m^^^-^^yr^)^ 
if— >'<A 1 o^lt^L-cv^^ftiiooif— ^•<-^v^>' (wr.T* 
Jlif— >'<-^-»'B 1 1, ^rj^if— /^•rv'VC 1 2) 
IEtg^^±IS^-y h!7-^ 3 0^:^VLTSftL. -^(7)?^ 
^^A^^LT. ^B^ifw<-^v'>'D 1 3^^£i®W:7r-r 
/I'if— y^Ai Olc:J!jpx.'5Ci:tcj;9> -Kffi.6<)>7:r^/Vif 
->'-<Ai o^^^^-r5if-/^tfSLa^±i;^o-tirLJ^:>. rtt 
J: o X :7 r /wii^if- 1';^ ^^ihr -5 c <i: < iSffl 
W>^T-r/Hf— ^<A1 0(^)^fi^85Wl-ii^PUTV^^o 

[0 0 2 7] m 3 tc^-rm i nmmr<:\^. ^^.^yr 

-fyuif— /^Al 0;ii^ if— /^-^ev-^B i i. ^r/if— 
•^'WC 1 2tcj; t)1?l/*$nrvN-5i:t. ^^^^y r ^ 
/Hf— ^"^A 1 0 tcif— /^•^v'i^D 1 3 ^^nx. J: oh\^x 

[0 0 2 8] :ico^f;iif^/^-^v'>'D 1 3;dS^>:y h 17 — 
iJ^ 3 OlC^-^-iry h z (D) ^:/n— K^-v:^ h-f^ (H 
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(7) 

// 

[0 0 2 9] ^CO^^'^-.yhz (D) ^^-y VV—^ Z O 
Sr^t-LTIh— -'^•^v^VB 1 1. *3j;tJ«1^— ^<-^WC 1 

2) . -t^-z-^-^v^v-D 1 3(i<S=®K)>'r-r/^i^-^'<Ai 

OCO— U-C^.it)^tuS (lll4;^7"yyA 1 3) o - 10 
co^co^itE6^:7r-f ^^i^— ^<A 1 OOv'j^-r-i^tlivJB^^ 

[0 0 3 0] z,(om^. iJ^:#co^^@.M:7r^yw■t^— /-^A 
1 O^^^UTl^^S. 1^— /^-^v^XB 1 1, 
y^-^yi^C 1 2 7!i^^. i^w<-^v'>^D 1 3tC. {Sfflfi^^^ 
r-f /v-i^— ^'^A 1 ocDT Ku;??; ( i pr Ku;^A i , 4^5 

J:0«MACr KU^^Am) dS^^^^tt-So 

[0 0 3 1] -^(O^, rr^?'«^<SfflW:7r-r/^'i^w<A 1 
O^ffi^T^. '^—y<'^iy>B 1 1. i^— ^-^-rv-vc 1 
2. i^— /^-^iXVD 1 3^@SO^T% {S5BW:7r-</^'!^ ' 2<? 

(lii4>^X'yVAl 4) . i n o d ekCi^m^th^UB 
-r5 (Ill4^7^y:/A 1 5) o 

[0 0 3 2] wr.T'fi. iEm^yr-(j^-t—y<Aio^ 

m^-r^. I^w^-H'i/VB 1 1 , ^^w<•rv'^-c 1 2. 

(T.BLi) 10 2. RXfyr^yi-'W 

^7"— y/U (TB L 2) 10 3'fy^^tl^tl^m(D\Hm 30 

h^tiiRM^y r ^ ^^"^--^"^Ai 0(O:7r-</v^v'^xi^ 
^fflfi. ^<-^'>^^B 1 1 ODi^-YX^f— /^-^'V^^C 
1 2<Oi^-rXi:T/^-5 [B + C] Oi^-f X;&^?>, h^— x< 
-^v-^-B 1 1 (7)1^>YX^i:^— ^^-7'»^C 1 2^01^>rX^ 
i^— /'^'x^i^:/D 1 3C01f-f X^-C/^5 [B + C + D] (D 

i^>fX{c^M mm) $tuSo wtoggc^ffiffiW^T-Y^i- 

(T B L 1 ) 10 2 (D-^^V^m 
^1115 (EiTrHU^ (a) . JE^^^ (b) ) ^C;^UTV^ 

[0 0 3 3] m^±M\^t:i^^m(D^ 1 ^JfeJF^ffitCjK^Jt 

-So ±IBLrclEl4 07o-5"^- htC?r:"rmi^Jffi?i^ffi 
^c^^v^Tll. i^—/^-r'i^:^D 1 3 755^JEK)>^T-r/H^— ■ 
y-<Ai otc;J^Abfc^^c5«^v^T. ^£^©W:7r-^'/^i^— 
A 1 0 0 tta^^^^^^tro r 

1 3 7)5gBCO#?£^^i-1ff#^^>i/ h^7->:^ 3 0± 
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[0 0 3 4] w^-cii. ll3(C7F-r<t ^tc. {Sffi6<3>^r 
-r./H^w<Al 0;5^ ^<-^v^>^B 1 1. *Dj:t/1^— 
/-^•^'^VCl 2|CJ:i9fil^$nTV^'5tt. iR®W>^7 

^/ui^— /^A 1 Olc:i^— /W':x>D 1 3 Sr;!jPx.J: ^ i: U 

[0 0 3 5] dOK. i^w^-rVi^D 1 3 355^-;/ hl7 — 
3 0(C/-?^'y h z (D + Dy) ^:7'n — K^i'^^ hi" 
-5 {m? y^y^yZfB 1 1) o w<D/^^.y h z (D + D 
y) (Dp^m^. i^— ^-^-^v-i^D 1 3*siSJ®W7r-r/H^ 
-/^Al 0^fi?/5^i-^r i:;i)Sr'^5-9— 

>'D 1 3<Dx-r-^^^s (1^-rx) ^(Di^m^yr^/^ 

[0 0 3 6] ^—/<'7i^:yB 1 1 , 4oJ:l/i^-/^•^>^v 
C12t^:^^y h"? — ^ Z0^^\.XlL^^<^yh2, (D 
+ Dy) ^^{fU. ^cop^^^»f^-r5::<htcj:«9 (U 
7;^X5/>^B 12). /<-rv^:^D 1 3JiiSJ&6tj:7r 
-Y/ui^w^A 1 o<7)— gc^h miy^T'y 
:rBi3) o ^<om<Di5M^^yr^^^^--^<AiQ\yy^ 

[0 0 3 7] ^CO^. ±iB>'^<5r h z (D) (C-g-^tb-S 

XH^;^^^!: (1^>rX) «^^tf1ta^t> ^{c. ino 

d e (Cf^^$n6{S?©&ti:7r>f /W-t^— /<A 1 0C0:7 7-^ 
1 4) o 

[0 0 3 8] wCO^t. i^^-rr> hE 2 07i^ib^/i:{£ 

fflW:7r'i' /H^—'^'^A 1 0(^:7r-r/w>^^-7"A^4J±, 

i^-rX<^^^'- y^-^i/VC 1 2<7)i^-rX^-C/«c5 [B + 
C] (D'^-{Xt^h. .^—^^-^^^l^Bl l(Oi^-<X^:f— 
y^-rv-i^C 1 2(7)i^-f Xi:i^w^■7'»'D 1 3 0i^>f X 

^■c/j:^ [B + c+D] <D1^-rx^cigM (itM ^tt 

(TBLi) 1 0 2 (OMrr4^fli^EI 5 (MrrStl^ 

(a) ..lErr^^ (b) ) {C:^bri^5o 

[0 0 3 9] m 8 7!7^{1] 1 2 UT^^I^CO 

^2^^2JF^M^cov^xtft8^-r 6. . 
[0 0 4 0] :L<Dm2m:mmm\t. {m^yr^^\^^- 

y<A 1 0 ^#I^Ur^/^'5i^— ^'^'^v^>'D i 3/ii5ga<7)ff 

ffi<i:^£ffl6^:7r.'Y/^•^^w^A i oti^^ionm^^-rmm 

$:^ .y h!7-^ 3 0±tC3fltfcS K^^i-^^ h) 

^H^B«J>'r-f>'^'1^— ^^A 1 0 ^SI^brv^'5m^Oi^— v-? 
-^v^^ (C^r^Cii^— ''^•^iXVB 1 1, RXJ^-^—y^-^i^ 
VC12) ;d5_h|Btf^^J::|s^.5, ht7_>5r 3 o^:^t^L:x 

-^'>VD i 3 35iS{gS&&l3>^r-r>'l^1^— ^"^A 1 0 7i^^|^^$ 

?'^<«i®6^:7r-r/vi^-/'<A 1 0 (ommtmmzm'j^ 



(8) 

13 

[0 0 4 1] Ii]8iC;^-rig2^Mjr^#.-C(:i. ^^^7 T 

>'C12, i^-^<-7v'>'D 1 3^cJ:!9^?^^$^^-CV^5,i: 

[0 0 4 2] CO^tt, 1^— /-^-^i^V-D 1 3 h!7 
— i^ZO\Z.^<^yVy (D) ^>^n— h-r5 

(E19^7"5^:/C 1 1) o K y (D) cof^S 

fi. i^— /^-^'»-D 1 3;55{S3tS6*i:7r-f /^i^— ''^A i o lo 

[0 0 4 3] ::c9/^>5r5/ hy (D) ^^^s/N^7 — ^30 
^^UTi^— /•<-=5'v'>^B 1 1 . ^t/i^— ^'^-^i'v-V'C 1 2 

2) . i^w^-^v/^D 1 3;55^ffllW>'r-Y/wi^— x^A 1 

075^«bi^^^tL^ ([il9;:^-X'>':/C 1 3) o CC0^C50{S 

[0 0 4 4] ^CD^. i^w?-^v^>'B 1 1 , 1^— y^-x-v- 
1 2, /^-^iy^D 1 3 (Df^X*^^ (Dv^ ^ 1^ ^ 
ft (i^-rX) /^if(7)tf^^il^mb (|g]9^7^';/rc 1 
4), i n o d etCft|g$tL5ffi[ffl.6^>^r-f >'Wi^— ^<A 

C15) o :L<Dt^. ^ y-(T> hK2 O^^h^tziRW^ 

W:7r-<>'^i^— -'^A 1 OO^T-Y/^v'^^T'i^^ftf^. 

— /<-x-C/>'B 1 1 X^if— /^-^V^-C 1 2 (Oi^-f 

X^i^— y<-v-'>VD 1 3CDi^-f Xi:T'/^6 [B + C + 

D] <Di)--( xtj^h. x<-^'»Bi l01^-rx^1^— 30 

^<-^'^l^C\ 2(D'^-< :<tXt^^ [B + C] C01^^X^C 

^i^aix-y^i^ (T B L 1 ) 10 2 (D'^m-^M^m 1 0 

(jEffW^ (a) . HSfm^ (b) ) ^C:^Urv^5o 

[0 04 5] 2^tc:±f2 L7^c*^0^com 2 ^m?r^^jc^f«^jt 

i^-/^A 1 0;6-bBmufcmtCj6^v>T> 'Kje.6^:7T-i'yi^ • 
1^— /^Al Ocoffl!lW^M$:ff9^t«<^3^*^^ToTV^fc 40 

■ [0 0 4 6] wCT-ti. gisiCTj^-r-t um^yr 

>C12^ joJ:t>*if— /<-^v'>'D 1 3{CJ: t^^^^tvr 
.v^-Sib^. 1^— y^-riX^'D 1 3;d5{£^.W:7r-r/U'i^— ^< 
Ai 0*^e>BlljlftUJ; 3 UTV^'So 50 
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[0 0 4 7] CCO^Ji. 1^—y<-^iyl^Dl3t^^^^yh^ 
-iJ^ 3 OlC/<>5r.y h y (D4-Dy) ^Xn-K^-y><.h 
imi 2>^x-;/XD 1 1) o ^<Oy<^y hy (D + 
Dy) coi^^fi, y-^-^v^v-D 1 3;&5<K2©W>^r-f 

w<Al 0;Ci*P)W£LySH/^i'^^-r'ltffl»c;^jp^T. 

r-^/H^->'<Ai OC)B!i6^'^M^#9lt^^-&tfo 
[004 8] f— /^-q'v'VB 1 1 . ^tKi^— >'<-^i>':xC 
1 2t*^^^y — ^ 3 0^lfri^Xy<^^y hy (D + D 
y) ^SmU. -^ecoi^S^i^lR^^r <t(cj: <9 (HI 1 2 
:^y^ yy'D 1 2) , i^— /-^-x-'^'D 1 3 j!i*^tei®W:7 r-f 
/ui^w^A 1 0;6^p>l^^$;h.S (mi 2;;^X5'XD 1 
3) o co^o^S.6^:7r-r/H^— ^<A 1 ocoix^xi^ 

i^ffi^mi itii^urv>^o 

[0 0 4 9] ^CO^. ±^y<^yhy (D + Dy)JC^ 

*;h.'5lt$a;i^^. i n o d e Ki-^m^ti^mM^y r ^ 
yuf--ry^Ai. 0<Z):7r-f>'W->^x-6.1t^;62i£M (Mfr) 
^ti.^ mi 2>'.7"ixXD 14) o wOirt. ^y-(T 
HE 2 0/^^^P^^/c:1E?E6^:7r-r>'^i^— -'^A i oco:7r 

-^/Uv'^T'ASfifl, 1^-/^-7 v-C/B 1 ICDi^-rX^f- 
— /<:-^v'>'C 1 2C0i^>r X^1^— /^-rv^VD 1 3 cD1^-f 
Xi:-C?:c^ [BH-C + D] COi^-rX;5^f5, 1^— /"^-^v^V 
B 1 1 (Di^-fXiri^— y^-rv'^^C 1 2(Di^>rX^-C/^^ 

[B4-C] (Oi;^-^ xtc^H $tb5o 

SSW^r-TyH^— X/U (TBLl) 10 

2 (D-^m-^^km^m 10 (nrrmi^ (a) . jesft^^ 

(b) ) tC^bTV^-5o 

[00 50] ?55clC, g| 1 3 Tbmm 1 6 i.X:^^m 

[0 0 5 1] z(Dm3m:ifmmi^. um^yr^^^-^- 
/^Ai o^1fl^u•cv^S1^— z^-^ix^^ (:i::"Cfii^— 

-^v'^^B 1 1. RXf'^-'y<'^iy>C 1 2) OV^"f tt;&^755 

h!7-i5^ 3 OJitca^lffi (Xp-K 

1^— /^Al O^tSjSU^-SI^— ^-^-^i^^-D 1 3. ^tJ^UE 
(-{Sfe6^:7r-r/H^-''^A 1 o^lt^UTv^^^i^— 
-rv'^'B 1 1. ^-y<:^i^:^c 1 2 jos^ett-t'nJils^c;;^ 
mmcft^^'r^ft^^mm^T&m'r^:it\c^^x. i^m 

\^rci.fz:Lt^m%%xt. ■tco/C«bycl^1^-x"<•^v-:/ 

(i^w<nrv^>'B 1 1. i^-w^-^i/V-C 1 2, -tf-— x-^-v 
WD13) (c:J:t9"{R3®W:7r-r>'^l^— -''^A 1 o^^flt 

i:?'c^<{S^SW>'r-f /v-i^-^-^A 1 0 (^^-l:^ilj6<3leiii;>jD 

[0 0 5 2] m 1 3 \c7jk-rm 3 ^js^i^ffit^t^. i^m^y 

r-r/i^-b— ^^Ai 0;^^ if— /^-x-v-^B 1 1. >&t/if— 
y-^-rv-^-C 1 2^ci:l91ll^$tb-cv^^^^, {S®W:7r 
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[0 0 5 3] iRm^yT-<^^1^—y<AlO^ 

(B) ^yo— K^^i';^ h-r^ 1 4:^7^ 1 
1) o ^^-^'^-Cl 2 <7)4i-&'fi^>'5r s/ hx 

(C) ^:/n- K=^-^^ h-r^. 

[0 0 5 4] :L(Oy<^yhx (B) (OF^^fi, f^SSW 

[0 0 5 5] i^w^-?'v'>-C 1 2. i6j:XJ^1^-'y<-^i^>^ 
D13H. ■^tt-ett^>:y — 3 O^^rLTilS/-^^ 
ryhx (B) ^S:ffiU. ^coi^S^iW^R-f ^ <h (1^14 
^'^x^'-T'E 12). ^tl^^ti^^y h9—i^ 3 O^^M^r 
±my<^yhx (B) {cM-r^j:L>^y<^^y hw (C) . 
w (D) ^1^— /^-^v-I/B 1 l^TtCil&M-r^ (1^114 

;^X5'7'E13) o :n7)^*9rt:-^/'^^ .y h w (c) , w ' 20 

(D) (0\^m^. i^— ^^-^v-VC 1 2. ifc ctU^i^— 

v':/Di 3jii^-etL-?r'tL^itg.6^>^r-r/H^— ^-^Ai o^m 

[0 0 5 6] 1^w<'^i/>'B 1 1 iilHilc^^^^'Jr :y h w 
(C) . w (D) ^^ftU. -^COP^^^^pJK-r^^, 
— /-^-^v^^-D 1 Sii^'^—y<'^i^>'B 1 l&tj^i^— 
v-C 1 2 t ^ ti^c^B6^:7r-r/^'i^— /^A 1 0 ^«^-r 

r^El4)o wO^.CO<S2®6<37r-<>'V^i^— ^"^A 1 0<Oi^ 30 

[0 0 5 71 -tco^. ±:|Stei®6^7r^>'^1^-^^Al 0 
-'^■^'^VB 1 1, i^w^"^'>>-C 1 2, 
i^— y<-r'»-D 1 3cr)M"e«-<rOx^:^^^ffl: (i^-f 
X) /^^'(Otf^^iHSftU (IDl 4;^"7^>y>^E 1 5) . 

i n o d etC{-\i^$tU'5&SW>'r-f>'^i^— ^^A 1 0 (D 

'y>^E 1 6) . 

[0 05 8] :i<Dt^. ^y^r>- hE2 Ot^b^fzi^ 
3S6*J>^r-<>'^1^'— ^^A 1 oco>'r'</^"^^>^•ri^^fi:fi. -^o 

±alLAc^l^^fe?^^ffii:fs]^t^c. i^-z-^-^v-^b i 

i^-f X^i/-— yW>^>'C 1 2^0i^-f X<irX*;:^6 [b + 

c] <o1^-r Xyij^b. 1^— ^^'^v'^^b 1 i<Di^^xti^— 

/<-^'>VC 1 2<D1^-f X^i^— /^-^v^VD 1 3cDi^-T X 

.t-c^j;^ [b + c + d] xtc^JE {mm ^ti 

[00 5 9] \^ti:^^^<Dm 3 3^jKg?[^ffiJc:i^*t 
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l^-^-^Ai Olc::^J0ALfc^(cS^v>-c. i^ffiW:7r-r/H^ 
-^'^Al 0(7)il}I^^H^#^1t^CO^Sll^^tf o-ci/^/c 

-^^•^v'VDl 3;5SiBO#^E<^^-rtiJS[^^y H!>' — 
S/J^'^k^lllo•c^/^6o 

[0 0 6 0] :irr'f^. m 1 3 j^^t-^t iR^my 

r-T/H^— /^A 1 0;i^ i^— /<-^'>>^B 1 1, *5<ta^i^ 
-/^•^v':^c 1 2tcj:!9#|fig$:h.rv>-5i:#. ^Sffl,W>^ 
T-f'/^1^— ^<A 1 OJCi^— x^-rv'VD 1 3 ^mx.X. 0 t 

[0 0 6 1] CICO^H, U^MyT-^/^-^—^^AlO^ 

-^iXV-B 1 1 tT^) h!7 — 3 0 hx 

(B) K^-\-;^ hf^ imi e:^y'yyF 1 
1) o -t^— ^<-^->VC 1 2<Om^n^<^ y h X 

(C) ^:/n— K^-y^ h-r^o 

[0 0 6 2] CC0>'^'>5r:y h X (B) (OrtSfi r^S6^:7 

r^/^t'— ^^Ai o^#|/5j<;LTV>6i^-/^f+#;^^u?<K 

j®6^:7r-r/n^->'^Ai 0 ^mi^x-^ ^-^-^mnm 

[0 0 6 3] 1^— y^-^v-^-C 1 2, *5j;t)^1^— ^-^-^v^:/ 
D13(i. •^n^*n^>:y h!7->5' 3 0^^hLr±lB/'^>5r 
5/hx (B) ^coi^S<^^*Rf 5t (11116 

;^-r -yTT'F 1 2) . ^tt-etU^5/ — 3 O^^UT 
±lB^^<:r h X (B) \cMT^!t^^^<^y hvi (C + C 
y) , w (D + Dy) ^i^-^^-^v'^^B 1 l^X\cmit 

"TS (lil 1 6;^7"5/:/F 1 3) o :i(Dm<0}t>^y<^ y h 

w (C + Cy) . w (D + Dy) (T^P^^fi. i^— y-s'-^V 

:/C 1 2. 4sJ:t/-y— /^-^v-vD 1 3 
:7r-r/^'i^--'<Al O^Sr^l^-rsr <^;&5-e^ 61^-/^1+ 

®«r'$>5 r t ^^-rmmKmx.x. ^-y<'^ y>^c i 
X) ^<DiSiii6^>^r'Y/wi^--/'<Ai o(7)i()e<3^M^#3 

[0 0 6 4] i^— /-^-^v-V-B 1 1 (i±IHj:^^^^^ hw 
(C + Cy) . w (D + Dy) ^§:{tL. -^COP^^^ftf 
3Ri-^.b, /^•7'»'D 1 3 7551^— /'^-^v'VB 1 i:R 

1 0^#^Jc;-r^1^-/^l+3S^SI'C^sr<^;!!5|gi6btL^ 

(HI 1 e^^T'^'XF 1 4) o :i<Dm<DiRm^y r ^ 

—y<A 1 0 60v';^'ri^4^M$rIil 1 5 ^c:^UTV^^o 
[0 0 6 5] -^CD^. ±IEfc:;^^^^.y hw (D + Dy) 
tc^^;h.'5it#^t»i:(c, i n o d e (Cft^^tu^^S 
6ti:7r-<>'V'-l^— >'^A 1 oc^^r^/^'V^T^-^lt^^^lL 
-r^ (li]i 6;^7^>y^F 1 5) o 

[0 0 6 6] :Z(Dt^. ^^-rT> HE 2 OTi^^^/c^ 
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C] (^i^-rX^>^c>. ^<-^WB 1 1 coi^-<Xi:l^— 

tx-ZcC^ [B + c + D] coi^-fXicsE^ (tiM ^ti 
[00 6 7] ijctc. igi 1 7 Tjm^ 2 0 ^#fi^ ur^jc^gq 
[0 0 6 8] :L<7:>m^mfmmn. iRmmyr^^^-^- 

3) (o\.^irM^tm%%<om^mi^^^-^y v'p-i^ ^o±. 

-^5^©^l^7T-r^^^i^->'<Al 0^^tfi)cL-CV^5€•^^- 
/'<•^^/^^B 1 1 . ^^-^v^VC 1 2 , 1^— ^^^v-VD 
1 3 60 9^, /^-^v-^-D 1 3;6iJilSj:c::^^5jtlci;c;:^ 

D 1 STiiJigia^r/r-ryU'f— 1 ot:)-^^^^;^.. :i 

[0 06 9] HI 1 7 tc^-r^ 4 'mmMmx*\iL. iBLW^my 

r^/^1^— -'^Al 0 355^ i^w^-^WB 11\ y^-r 
<!:^, i^— y^-r-WD 1 3 j^S{SSW:7 7^/^-^^-.x•<A 1 

o;o-bgi^UJ: 9 t urvN^o 

[0.0 7 0] CO^t^, {RjgSti:7T-r/H^— ^^Al 0^ 

-rv->^B 1 1 ^-ra) }>!7 — ^ 3 OtCxN^^-/ h X 

(B) ^yo— K^^r-^;?^ h-rS (m 1 8>^7"y:/G 1 JO 
1) o f^. 1^— ^<-vi/>C 1 2cr)*©'g^(i/'<<^5' hx 

(C) ^zTu— V^^^y^h-r^o 

[0 0 7 1] :L(D/<^y h7i (B) (Ol^Sfi. r^«6^ 

yr-r/i-i^-"/<Ai 0^#|^L-Cv^5i^-/<tfWmt;^ 
^S^.6^:7r^^^i^->'•<Al o^mn^-^^ ^^-y<t\%m. 
fl, 1^--/-<-^v':^B 1 i-^/^Tx^^^S-rJ: ^icj ^v^9^t 

[0 0 7 2] ^--y<'^\y>C 1 2f^, hy — ^ 3 0 

^:^L'CJilS/^<>"5/ (B) -^(Di^^^jW 
S^-r-S^ (IHl 8^'7"';/:/G 12) . h!7 — ^ 3 0 40 

<£:^br±lE/-^^:y h X (B) J^^J-r^^S^^-^^ :y f> w 

(C) l^Xkt.mt't^ ((ii 1 8 ^ 

7"';/:/G.l 3) o 

[0 0 7 3] r.titC>C^bT. 1^— /<-^v/VD 1 3fi. 
5/ }>!7-i5^ 3 0^^bT±fe^N<5r«y h X (B) ^Sit 

-^rcoi^^^ftm-ra (Ig] 1 8;^7">^:/G 1 2) 
<SffllW>^T-f>'^i^-^<Ai 0 75>f>@a/M.-r^c t^tfJiitc 
-^B^r^^ssi^urt>±isx<<^';/ h X (B) ic^-r^/c 

^/-?^,;/hw (D) ^i^— /^-^v-^-B 1 l^TiCi^ftU 
tji\i^ ((Hi 8:^7^5'XG 1 4) p 50 
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[0 0 7 4] i^-x^-^v'^-B 1 l\^±,my<^y hx 

(B) ^ii^ffitg. -^R*R^^SJiLr'bi^-/<-^>':/D 

1 3;6^b/i£^-^^°'ir5' h w (D) 2)i3SoT C ?:j:<^>/5:i6. 1^ 
— x^-^v-VDl 3S:ffiffiW>^r-l'/H^^^'<Al 0;5^e>l^ 
(Hi 8;^7^:y:7^Gi 5) « ::(^^o{SSg6^7r 
-r/^i^— /^Ai Oco>';^7^-6.)t;*tffi^Iill 9tC7r:U-Cv^ 

So 

[0 0 7 5] -et^)^. ±IE{£itS6^:7r'<>'i-1^-^<A 1 0 
^t/?^3c-r5i^— -^"^-^iX^^B 1 1, 1^— /'^-rv'^C 1 2. 
1^— /^-^v-^^D 1 3<^^-C#^c07'-<^i5'^ffl: (1^'f 
X) Tt^ifCQti^^^^^jfL (Ell 8>^7^:y:7^G 1 6) , 

i n o d e Idf^^ r /'H^^^^ A 1 0 CO 

^^r-fyu-^^^T^i.lt^a^^^ (lEii/f) "TS (I2]l8^x 
5/:/G 1 7) o 

[0 0 7 6] rco<^^. ^^-r TV KE 2 OTi^ib^yh^ 
S6l3:7r-r/wif-— ^^A 1 ocT^y^r^/^v^^^T^A^ftti, 
±xELyb^2^5£?i^1S<irl^^itc. l^-/^-^>'>'B 1 l<0 
-^-f Xt'^—y<-^i^>C 1 2C0i^-f X^1^— /^-7v'>'D 
13^r'<^S [B + C + D] <D^-fy</)^hs 

>'B 1 1 Oi^-r Xir-t^— y^nri/z/c 1 2 01^-f X<i:t?i^<c 
5 [B + c] (7Di^-YX^c^M (®^» ^n^o 

[0 0 7 7] J5>ClCji|eUfc>^^^C0^4^J'i?i^^(Cj&^tt 
-rSo ±IBbfc|gll 8 0>^n— h{C^-rm4^m 

i^-x-^Ai ocolbfi*j^M^£:#^tf#<o^g^^tToTi^fc 

:L(Dm2 0(Dyu—^^--h\:i7jk-t^mMX'n. _h 

[0 0 7 8] c::-c{i. mi 7 (CTj^-r J: 9 iRM^y 
r^/i^i^— ^^A 1 0:^5. i^— /^-rv^^-B 1 1, y^-r 
'»-Cl2, 1^— ^'^'^v'^'D 1 3^CJ:l9^f|^£$ttTV^S 
1^— ^^-^'^-D 1 3;5S^K^ElW:7r^/^i^^^'<A 1 

[0 0 7 9] ro^ti, {Rmmyr-{/i^'^—^<Aio^ 

■^v'>'B 1 1 t-t^) t^^^y VV — ^ 3 OkZ./'^^y V x 

(B) ^y^P— K^^;^ h-rS (1112 OJ?^ -7^2/ T'H 1 
1) o f^. i^— ^^-ev^Z/Cl 2 (0#^(i>''?>5r 5/ hx 

(C) K^^>^ H-rSo 

[0 0 8 0] ^COxN^Jr J. h X (B) (D^'^^t^ r{SSg6^ 

7r-f>'^'1^-^<Al o^1tJ*urv^-5-t^-/^'t+®^^t/ 
<Kimfi^:7r^>'Hf- ^<Ai Q-kmi^x^^^-^nmm 

(1. >'<-^'>:xB 1 i--iSi^5:3S-rJ: i:v>9'tt 

[00 8 1] 1^— /"^-^v-VC 1 2(i, ^-5^ h!7 — 3 0 

^:/^br_hlB^<<$r:y h X (B) ^^^tL. -^cop^^^j^? 
«R-rS^ (13 2 0>^T-5/:/H 12) . YV — '^ 3 0 

^^\^X±.^y<^yVyi (B) lcM-rS/J£;^^>^5^ hw 
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(C) ^i^— /^-^'>VB 1 l^TlCi^t-t-'S (1^2 0;^ 
7^5':7'H13)o dCQ/C^y^-Jr^/ hw (C + Cy) <Op% 

0 ^«^-r 6 t ;i>s-C^-5i^-^<ff»*K-efc6 ^ c 
[0 0 8 2] cnicMur. /^-^v^v-d i 3i^. 

h!7-i:^ 3 0^:frUr±tS^N°>$r5/ hx (B) ^^{t 
^<Z)F^^^S:fl?SR-rS (1112 OJ^T^^/T'Hl 2) 10 
^Rm^y r>{;v^-y<K i o t-hmm.'t^ ^ ^jlftiitc 
-:£fl*I^^Mi^Lrt>±f2^<'5ry Hx (B) IC^-T^^S 
^i:/N'>$ryhw (D + Dy) /-^-^v^i^B 1 1 ^T*C 

ill<tU/j:v> (IE2 0^-r .yyHi 4) « 
[0 0 8 31 i^— /<-^'>^B 1 \ hx 
(B) ^ilimm. --SB*r^^iSa©U-Ct>1^-->'^-^v^:/D 

1 3 7&>e>^£:«:>''^'5r:y hw (D + Dy) 7&S5So-C 

^^-rv/^Dl 3 ^{SS^^^'r-f /H^^-^-^A 1 0 
}6^bl^^-r^ ([112 o;^-r5':7'H 1 5) « ::co^.cDiKJ& 

S^T^r-f/^i^— ^^A 1 0(Ov^>^"7"i>.**ifi^(il 1 9 {C^b '20 

[0 0 8 4] -^rco^, ±E;$::^/>'^'>' hw (C + Cy) 
{C-g'^tb5t»«^t>^JC. i n o d eJCft^$ttS{K« 
e^JP^T-f/H^— -^^A 1 OCO^'T-t'/^v'^^'r AiWSl^^H 
(Wr) (112 O^T^y^Hl 6) o 

[0 0 8 5] wO^t. ^"y^ryVE^Qt^^^tL^ 

?BW:7rff ^^A 1 oo>^r'^/i^>'^-r A^ftti, 

±3iliUycm2^m?r^ffi^f^1^lC. l^-x-^-^WBl 1(7) . 

1^-rx^i^— /^-9">>^c i 2CDf--rx,bi^— ^<-^v'>'D 
i3i:-e?tes [B + c+D] <0't^-^' i^w^-^^^ zo 

VB 1 1 C01^-r ^<-^'>'>^C 1 2(D^^ XfC^J: 

-5 [B + C] oDi^-rxjc^M (JS^i^) ^tbSo 
[008 6] HI 2 1 7!?^lll 2 3 ^#fia LT. 

D13) ^{Rjgfi^^'r-f/^i^-^^Ai o^i^bl^^-rs^ 

tC, ^(D^.^'T^'^-^nmm (if-x<-eWDl 3) 
>>B 1 1. ^L<Hi^w<'^>'>C 1 2) ;^55lt*BlV^ 

[0 0 8 7] ^oT, ^(ow,^m:mBm\z.m\^^x\t.. m 

2 l^^:J^v^-C. 'Bnjxf^i^— >'^'^'»'D 1 3 ^{Si^.6<j>^T 
^/Uih— /-^Al 0;6>b^^UJ:9i:-r^<tt. -^col^.^ 

-rsx— l^^^^sJll&^:7r^/^'1^->'^Al o^ffi^-rs, 

->'^f+^aJi>^K^^^nTt>iHitg#j:7r-r/i^i^— /^A 1 0 
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[0 0 8 8] wwTfi, {gjE^^^^r-f/^i^— /<A 1 od^ 
P,i^-y<-7i/:/D 1 3^^^r6^. ^eoi^^idi^L 

^O|^^C0^^i:/^^i^w<-^'»D 1 3;65p^a5tC 

3 o^:;^UT^Sffifi^>'r-r/w1^-/•<A 1 o^tMLTv^ 
;5if— -^-^-^'^^B 1 1, &t/i^— /^^i/vc 1 2lc^{t 

-r^ m2 2;^x5^^i 1 1) o 

[0 0 8 9 1 iRm^t^yr4/\^-^—^<A 1 0 $:#?;i)<;-r^i^ 
—y<'^i^:yB 1 1, ^5:U^i^— /'<-^v'>'C 1 2J1, _Lie:7 
r-f /^D^-T'^TSr^f Lfc (1112 2;^7^5/:/'i 12)^ 

tC, 1^— /<-^':Xi^D 1 3 0B^^^5Q;a^ifT5 (HI 2 2 

.y>^i 1 3) o 

[00 9 0] wco^^, ^y-ir^'hKZ Oi)^hm^ 

HI2 StC^-fct 1^— /^■^i^>'D 1 3;5SiKffll6^ 

^r-T/H^— /<A 1 07)^p?l^^$nTt>> ^^^^titz^ 
— y^-x-v-^-Dl 3tC*&iN»J$ttri'^fc:7 7'^/uD;i5^0^ 

*^H«.6^7r-f/H^— ^<Ai 0(*3*c#ffi-r5:ii:*^e). 

[0 0 9 1 1 

<t Mtko V J: V ^ :7 r >r ywi^— y< -r- ^ 
^Btc«^-r 5 c ^ 
[liScof)®*/^l5J.5^] 

[Hi] :2t5^^i!^o^»?[^^lc:6^tt^lbfi«37r^/^i^--^< 
[112] ±|a^^S?F^fig{c^*•^t^^KJEW>^r-l'/^i^-^<^ 
[(113] ;*:^f1(7)^l^M7F^ffi{c5*^tt^s^;^7^i^1»)5jc^ 

[1114] P^c^5^(omi^js?i^Mjci^tts^si^iiis^^-r 

.[HIS] imWi<o'^\%mm\z,m^^^i^.^yr^ 
^-^mimmfr-r/fv (tbld (om^^j^^-t 

Hlo 

[1D6] >fc%P>;!omi^itJl^fiit-ir^tt^i^;^'rM^^ 

[HI?] if.mPi<j:^m\nmrm(r>m^m\z.m\i>^^m^ 

J!l^^"r:7u-5^-r- ho 
[US] 7|s:^^(om2^iS?^lStcJ^Jt^'>^T-A^^4^ 
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[1219] :^^mo)^2m:mmm\z.m't^^m^m^7r^ir 
jv^^y<mT&mm7—':ff^y (TBLi) (D^WM^Tx^-r 

[Hie] :^^m<Dm3mmmwi<Dmmn^m\f^mm 
[Hi 7] y^m^com4mmmmi,c^f<^^i^:^TM.m^ 
mi 8] :^^m(Dm4mmmm\c^^ir^itiiim^m^7ri 
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mi 9] ^¥^m(Dm4m] 
m2o] >^^m(om4mmMm<Dmm&ncmii^^m 

[1212 2] ^¥^m(Dm5mmmmAcm^^^m^m^7r^ 

^ya^^^^ ho 

[IEI2 3] ^^mcomsMfmmicii^if^i^^y'M.mp^ 

1 1 "-i^— /^-^v^^^B 
1 2--1^— /^"^WC 

1 3 - -i^— /<-^v^>'D 

2 o-'^^-rr^ hE 

3 0 -^5' h!7 — ^ 3 0 

1 0 I'-mB^^yr^ ^^^-t—^^T v\y>^^nn (vs 

A) 
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